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MEASURING DEVICE IN A MOBILE RACK 
FOR HARD DISK 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a test device in a mobile 

rack for hard disk, and particularly to test device, Which is 
disposed in the mobile rack and is capable for measuring the 
temperature of a hard disk, resetting a default value of 
temperature, and measuring the speed of fan. 

2. Description of Related Art 
A mobile rack for hard disk offers the user to pull out a 

hard disk from the main frame of a personal computer easily 
While the hard disk is going to be replaced. But, it is knoW 
that When a hard disk mounted in the main frame of the 
personal computer is going to be replaced, it is required to 
detach the outer casing thereof beforehand. The handiness 
makes the mobile rack be one of typical periphery parts. 
Furthermore, the hard disk in the mobile rack is often used 
for storage of backup data such that the mobile rack With 
hard disk is as important as a hard disk mounted in the 
casing. Because the operation system and the application 
softWare having been developed to require a hard disk of 
larger storage space, a greater capacity of hard disk has to be 
made to meet the requirement accordingly. Therefore, large 
capacities such as 13 GB and 20 GB have been made 
available already. MeanWhile, in order to read data much 
more sWiftly, the hard disk is made to run a higher speed 
such as 7,200 rpm or more. It can be understood that a pretty 
high temperature may generate under a high rotation speed. 
System engineers of computer are aWare of that the stability 
of CPU is hard to control While the CPU runs under the 
circumstance of high temperature. Similarly, the hard disk 
may be out of order or the tracks 0 n the hard disk may be 
damaged While data is read or store d under the circumstance 
of high temperature. 

In order to discharge the heat generated in the conven 
tional mobile rack, a fan is provided at the base thereof and 
the inner rack at the front part thereof is provided With one 
or tWo fans. Once the fans are running, the air therein 
becomes in a state of convection such that the heat therein 
may be dissipated. Once the fans are out of order or 
abnormal in rotation speed, it is not possible for the air 
therein is in a state of the convection. Thus, the heat in the 
inner rack can not be discharged and the temperature therein 
maintains high so as to affect the data read and data storage. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a mea 
suring device in a mobile rack for hard disk, With Which the 
respective speed of fans therein may be measured such that 
the user is able to keep aWare of the fans being normally 
running or not. 

Another object of the present invention is to provide a 
measuring device in a mobile rack for hard disk, With Which 
the temperature in the hard disk may be measured and a 
Warning sound may be sent out to remind the user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood by 
referring to the folloWing description and accompanying 
draWing, in Which: 

FIG. 1 is a perspective exploded vieW of a mobile rack 
With measuring device in accordance With the present inven 
tion; 

FIG. 2 is a perspective vieW of the measuring device 
shoWn in FIG. 1; and 
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2 
FIG. 3 is a block diagram of a circuit board in the 

measuring device of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to FIG. 1, the measuring device 1 of the present 
invention is disposed at the front side of the inner rack 2 in 
the conventional mobile rack and the inner rack 2 is movably 
received in the stationary rack 3. The stationary rack 3 is 
?xed to the casing of a computer and optionally provided 
With a fan 31. As shoWn in FIG. 1, the fan 31 is disposed at 
the rear side of the stationary rack 3, but it only for taking 
an example and not for a restriction. A hard disk H (dash 
lines shoWn in FIG. 1) may be detachably ?xed in the inner 
rack 2 and a fan 21 is also mounted on the inner rack 2 at 
the front side thereof. A WindoW opening 22 is provided on 
the front side of the inner rack 2 With a plurality of engaging 
holes 23 for receiving and locating the measuring device 1. 
Besides, an upper cover 24 is provided at the top of the inner 
rack 2 to protect the hard disk “H” in the inner rack 2. 
The measuring device 1 has the same siZe as the fan 21 

feasible for ?xing to the inner rack 2. The measuring device 
1 is provided With through holes 11 corresponding, to the 
engaging holes 23 such that screWs can pass through the 
holes 11 and fasten to the engaging holes 23. Alternatively, 
the engaging holes extend locating posts to engage With the 
through holes 11 such that the measuring device 2 can be 
?xed to inWard side of the WindoW opening 22. The mea 
suring device 1 comprises a circuit board 12 and there is a 
controller 13, Which used in the conventional induced/ 
sensing circuit, on the circuit board 12. The controller 13 
connects and controls an input end 14, one or more output 
ends 15, at least one temperature sensor rod 16, a display 17, 
a buZZer 18, and one or more button keys 19. Besides, the 
controller 13 is provided With a timer circuit for displaying 
time. 
The input end 14 connects With a connector 25 in the inner 

rack 2 such that the external poWer source can be taken and 
supplying to the measuring device. 
The output ends 15 are optionally connected to the fan 21 

in the inner rack 2 and/or to the fan 31 on the stationery rack 
3. The speeds of the fans 21, 31 are fed back to the controller 
13 by Way of the output ends 15 to sense the rotation 
frequencies of fans 21, 31. In addition, the display 17 keeps 
monitoring the connections of the output ends With the fans 
21, 31. If the fans have an abnormal run or are out of order, 
the buZZer 18 may make Warning sound to remind the user 
a repair has to be done. 
The temperature sensor rod 16 at an end thereof is 

associated With the circuit board 12, and the other end of the 
temperature sensor rod 16 extends laterally to the hard disk 
“H”. In case of the hard disk being in a state running, the 
temperature sensor rod 16 may transmit the actual tempera 
ture of the hard disk “H” to the controller 13 so as to be read 
by the induced circuit in the circuit board. Thus, the display 
17 may shoW the temperature in Centigrade (°C) or Fahr 
enheit (°F) such that the temperature of the hard disk during 
in a state of run can be observed entirely. Furthermore, a 
default value of temperature can set by Way of button keys 
19 and the controller 13, for instance, the default value is set 
50° and memoriZed in the controller 13. When the tempera 
ture of 50° is reached in the hard disk, the controller 13 
alloWs the buZZer 18 making buZZing sound to notify the 
user. 

The display 17 receives an instruction of the controller 13 
to appear the status of fans respectively, the temperature of 
hard disk, temperature reset, and the time. 
The buZZer 18 receives an instruction of the controller 13 

either and may be mounted on the circuit board 12 or may 



US 6,388,878 B1 
3 

be disposed outside the circuit board 12 With Wiring con 
nection to each other. Once the fans have an abnormal run 
or are out of order, a buzzing sound is made by the buZZer 
18 to give the user a Warn. In the meantime, the buZZing 
sound may be made by the buZZer 18 too in case of the 
temperature in hard disk “H” being higher than the default 
value set by the user. Furthermore, the buZZing sound for the 
abnormal fan is different from that for temperature of hard 
disk such that the user is able to differentiate betWeen these 
tWo states. 

The button keys 19 is used for reset or input and joins the 
controller 13 such that the default value of temperature and 
time setting can be reset and adjusted as desired. 

Furthermore, said circuit board 12 of measuring device 1 
further extent a signal line 10 Which connects to the preset 
ID address of the SCSI hard disk of inner rack 2. When the 
inner rack 2 is inserted into the stationary rack 3, the preset 
ID address eg ID 4 can be immediately displayed on the 
display 17, Whereby to read the real ID code of hard disk 
position in the SCSI array, to avoid the Wrong insertion of 
hard disk. 

Referring FIG. 1 again, the measuring device 1 is 
mounted on the WindoW opening 22 at the front side of the 
inner rack 2. The input end 14 engages With the connector 
25 at the rear side of the inner rack 2. The one of output ends 
15 connects With the fan 21 and the other output end 15 
inserts to the connector 25. Hence, the connector 25 engag 
ing With the connector 32 makes the fan 31 is electrically 
connected at the time of the inner rack 2 ?tting With the 
stationary rack 3. While the mobile rack of the present 
invention is inserted into the computer frame, the hard disk 
in the inner rack 2 may run in accordance With the data read 
or storage. Under this circumstance, the temperature in the 
hard disk may be transmitted to the controller 13 by Way the 
temperature sensor rod 16 and appears on the display in a 
digital form. While a default value is reached, the controller 
alloWs the buZZer 18 sending out Warning sound such that 
the user can Watch the display 17 that if the indicating marks 
of the fans 21, 31 are there or not. If one or both of the 
indicating marks does/do not appear on the display 17, it 
means one or both of the fans is/are out of order. Thus, the 
fan or fans can be repair or replace a neW one to assure the 
durability of the hard disk. 

If one of the fans is or both of the fans are abnormally run 
or out of order, the buZZer may make Warning sound as Well 
in case of the controller having sensed abnormal speed 
frequency. Then, the user can proceed to repair the fans or 
replace a neW one as mentioned above. 

In use, the measuring device has the same siZe as the fan 
and the through holes thereon have the same locations as the 
preset location of holes on the fan such that it is fast to mount 
on the inner rack at the front side thereof. In addition, the 
temperature sensor rod makes the temperature of the hard 
disk during in running can keep appearing on the display all 
the time. Adefault value of temperature makes the buZZer be 
instructed by the controller to send out Warning sound While 
the hard disk has a temperature reaching the default value. 
Furthermore, the controller keep sensing the speed of the fan 
and the buZZer may make Warning sound While occurs an 
abnormal speed of fan. It is appreciated that the present 
invention keeps sensing the temperature of the hard disk and 
an abnormal heat dissipation to assure a longer life span of 
hard disk. 

While the invention has been described With reference to 
the preferred embodiments thereof, it is to be understood 
that modi?cations or variations may be easily made Without 
departing from the spirit of this invention, Which is de?ned 
by the appended claims. 
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What is claimed is: 
1. A mobile rack With measuring device for hard disk, 

comprising 
an inner rack attached With a fan, having a WindoW 

opening at a front side thereof for ?xing the measuring 
device, being provided With a connector, and receiving 
the hard disk; and 

a stationary rack With or Without fans, movably receiving 
the inner rack; 

Wherein, the measuring device further comprising a cir 
cuit board and a controller on the circuit board; 

characteriZed in that the circuit board and the controller 
join and control the folloWing components: 
an input end, connecting With the connector on the 

inner rack for taking poWer source externally; 
one or more output ends, connecting With the fan in the 

inner rack and/or the fan on the stationary rack, and 
feeding the respective speed of the fans back to the 
controller for sensing the rotation frequency; 

at least one temperature sensor rod, extending from the 
circuit board to the hard disk in the inner rack for 
keeping in a state of sensing the temperature in the 
hard disk so as to be read by the controller; 

a display, being disposed at the WindoW opening, 
receiving instructs of the controller, and appearing 
updating state of the respective fan and the tempera 
ture of the hard disk. 

2. The mobile rack With measuring device for hard disk as 
de?ned in claim 1, Wherein the measuring device provides 
one or more through holes to be passed through by screWs 
fastening to engage holes at an inner Wall of front side on the 
inner rack for ?xing the measuring device. 

3. The mobile rack With measuring device for hard disk as 
de?ned in claim 1, Wherein the output ends have tWo pieces 
for connecting the fan in the inner rack and the fan on the 
stationary rack. 

4. The mobile rack With measuring device for hard disk as 
de?ned in claim 1, Wherein a timer circuit is set in the 
controller for appearing time on the display. 

5. The mobile rack With measuring device for hard disk as 
de?ned in claim 1, Wherein one or more button keys is/are 
provided on the circuit to connect With the controller for 
resetting the default value of temperature. 

6. The mobile rack With measuring device for hard disk as 
de?ned in claim 4, Wherein one or more button keys is/are 
provided on the circuit to connect With the controller for 
resetting and adjusting the displayed time. 

7. The mobile rack With measuring device for hard disk as 
de?ned in claim 1, Wherein a buZZer is provided in the circuit 
board or externally connects With the circuit board to receive 
instructions of the controller such that a Warning sound is 
sent out in case of the fans running abnormally or the 
temperature of hard disk being higher than the default value. 

8. The mobile rack With measuring device for hard disk as 
de?ned in claim 7, Wherein the Warning sound for abnormal 
running of the respective fan is different from that for 
abnormal temperature of hard disk so as to be differentiated 
betWeen these tWo Warning sounds. 

9. The mobile rack With measuring device for hard disk as 
de?ned in claim 1, Wherein measuring device further. extent 
a signal line Which connects to the preset ID address of the 
SCSI hard disk, Whereby displays the ID code of hard disk 
on the display. 

10. The mobile rack With measuring device for hard disk 
as de?ned in claim 1, Wherein temperature sensor rods are 
plurally installed in different positions. 

* * * * * 


